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Abstract 
In this paper, a sufficient condition for the m-eccentric point self-centred graphs is given and, using 
the same condition, unique eccentric point (uep) self-centred graphs are characterized. Also, a 
special class of uep self-centred graphs is analysed and characterized using some neighbourhood 
conditions. 
1. Introduction 
Graphs discussed in this paper are connected, undirected and simple graphs. Let V(G) 
(E(G)) denote the vertex (edge) set of G. Eccentricity of a point UE V(G) is defined as 
e(u)=max{d(u,U)Ioe V(G)), 
where d(u, u) is the distance between u and U in G. The minimum and maximum 
eccentricities are the radius r and diameter d of G. When d(G) = r(G), G is called a self- 
centred graph with diameter d or r. A vertex u is said to be an eccentric point of u when 
d(u, u) = e(u). In general, u is called an eccentric point if it is an eccentric point of some 
vertex, otherwise noneccentric. We also denote the ith neighbourhood of u as 
Ni(U)={uEV(G)Id(u,U)=i} 
and denote the cardinality of the set H as 1 H 1. If for each point UE V(G), AJeCvj(u) is 
a single point, then we call that graph a unique eccentric point (uep) graph. Similarly, 
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if IN,(,)(v)/ is m for each vertex UE V(G), then G is called an m-eccentric point (m-ep) 
graph. Let nENi(U). A vertex WENj(V), for i< j, is said to be jth successor of u if 
d(u, w) =j- i, and, for j < i , the vertex is said to be jth predecessor if d(u, w) = i-j. We 
usually denote the elements belonging to Ni(u) as ui. Although the study of uep self- 
centred graphs was started by Mulder [ 11, the general study of all uep graphs is done 
by Parthasarathy and Nandakumar [a]. We also follow the same notation to denote 
the eccentric point of UE V(G) by U as introduced in [2]. The definitions and details not 
furnished in this paper may be found in [a]. 
2. Prior Results 
In [2], the following results have been proved. 
Proposition 2.1. If G is a uep graph and P(G) is the set of all uertices having eccentricity 
equal to the diameter of G, then 1 P(G) 1 is even. 
Proposition 2.2. If G is a uep self-centred graph, then ) N1 (u)) < ) Nd- 1 (v) 1, 
Theorem 2.3. A uep graph G is self-centred if and only ij-every vertex is an eccentric 
point. 
Proposition 2.2 and Theorem 2.3 motivated us to study the uep self-centred graphs 
having the property IN,(u)I=IN,_~(u)( for each VEV(G) and for l<i<d-1. 
3. Main Results 
In this section, we first give a sufficient condition for m-ep graphs to be self-centred. 
Also, using the same condition we characterize the uep self-centred graphs. Secondly, 
we study the self-centred graphs having the property I N,(V)/ = 1 Nd_i(O)I for each 
DE V(G) and for 1 < i<d and characterize the same using some neighbourhood 
condition. 
Theorem 3.1. Let G be an m-ep graph such that for every vertex DE V(G), every vertex in 
N,(u) has at least one successor in N,(,)(v). Then G is selfcentred. 
Proof. Let G be an m-ep graph such that for every vertex VE I’(G), each vertex in N1 (v) 
has at least one successor in N+)(v). Let us assume that G is not self-centred. Then 
there must exist two vertices u and w such that e(u)=d and e(w)=d- 1 and VWEE(G). 
Clearly UE N1 (w) and by assumption, u must have at least one successor in Nd _ 1 (w). As 
e(v)=d, only the vertices in Nd- 1(w) could be the eccentric points of u. Also, as 
1 Nd(o) I = m, we have 1 N+,)(w) I> m, which is impossible. This completes the proof of 
the theorem. 0 
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Theorem 3.2. Let G be a uep graph. Then following statements are equivalent: 
(i) for each vertex VEV(G), each vertex in N,(v) has at least one successor in 
N,,“,(v); 
(ii) G is self-centred; 
(iii) every vertex of G is an eccentric point. 
Proof. (i) =z. (ii) follows from Theorem 3.1. 
(ii) * (i). Let G be a uep graph such that G is self-centred with diameter d. Now we 
prove that, for each vertex VE V(G), each vertex in Ni (v) has at least one successor in 
Ne(Jv). As G is self-centred, Nd(v) = (6). Let vlcN1 (v) be such that v1 has no successor 
in Nd(v). This implies that 0 is also an eccentric point of vl, which is a contradiction to 
the assumption that G is a uep graph. As v is arbitrary, this completes the proof of 
(ii) * (i). 
(ii) o (iii) follows from Theorem 2.3. 
This completes the proof of the theorem. 0 \ 
Theorem 3.3. Let G be a uep graph. Then 
(1) G is self-centred, 
(2) INi(v)I=INd-i(v)(for lbidd-1 andfor VEV(G). 
if and only iffor each vertex VE V(G) andfor each i with 1 <i Q d - 1, each vertex in N,(v) 
has at least one successor in Ni+ 1(v). 
Proof. Let G be a uep self-centred graph such that I N,(V) I= I Nd- i(V) I for 1 d id d - 1 
and for VEV(G). Let v be any point of G. Now we prove that V is the only 
successor of each vertex in N,(v) and Nd_ 1(v). Clearly as G is a uep, self-centred 
graph by Theorem 3.2, every vertex of N,(v) has at least one successor in Nd(v)= {U}. 
So, it remains to prove that every vertex of Nd_i(v) is adjacent to 6. If not, let 
v!-i~N~- i(v) such that it has no successor in Nd(v)= {V}. As I N,(v)1 = I Nd_ r(v)\ 
and v~-i~N~_i( ) v such that v is not the successor of v;-‘, we must have 
I N,(5) I< I Nd_ i(U) 1, which is a contradiction to the assumption. Therefore, each 
vertex of Nd_ 1(v) is adjacent to V. Also, it is to be noted that for w adjacent to v, we 
have W adjacent to 6. 
For y in N,(v), let w be a vertex in Ni (v) adjacent to y. Now j cannot be V and also 
cannot lie in Nd_ 1(v), since all these vertices already have a diametrical vertex. So, the 
only possibility is that jj lies in N,(v). Note that all vertices in Nj(V), forj less than d - 2, 
the distance to y is less than d. NOW, as (N,(V) I = 1 Nd_i(v) I for 1 <id d - 1 and for 
VE V(G), it follows that Nd_2(v)= Nz(ii). Similarly, Nd_2(21)= N2(v). Therefore, 17 is the 
only successor of each vertex vf E Nz (v) and z$- 2 E Nd _ 2 (v). 
Now we can prove similarly that each vertex in N,(v) has its eccentric point in 
Nd-i(v). ALSO Nd_i(U)=Ni(v) and Nd_i(D)=Ni( v ) f or i>3 because INi(v)(=IN,_i(V)I 
for 1~ i < d - 1 and for VE V(G). As v is arbitrary, this proves that, for each vertex v in 
V(G), each vertex in N,(V) has at least one successor in Ni+ 1(v), which completes the 
first part of the theorem. 
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Conversely, let G be a uep self-centred graph such that for each vertex UE V(G) and 
for each i with 1~ i < d - 1, each vertex in Ni(u) has at least one successor in Ni + 1 (u). 
Clearly by Proposition 2.2, 
IN,(r)IdlN,-,($I. (1) 
Also as, for each vertex UE V(G) and for each i with 1s i < d - 1, each vertex in Ni(U) has 
at least one successor in Ni+ 1(u), we have 
N,(t?)=N,_,(u) and N,(u)= Nd_l(U). (2) 
Therefore from (1) and (2) we have 
IN,W=I&-,Wl. (3) 
From (3), it is clear that each vertex of N2(u) has its eccentric point in Nd_2(u). 
Therefore we have 
INz(u IN-z@)I. (4) 
Also as, for each vertex UE V(G) and for each i with 1~ i < d - 1, each vertex in N,(a) has 
at least one successor in Ni+ 1 (u), we have 
N,(V)= Ndmz(u) and Nz(u)= Nd_z(U). (5) 
Therefore from (4) and (5) we have 
IN&)I=I&-~(41. (6) 
Similarly, one can prove that for i > 3, 
INi(O)l=INd-i(U)I. (7) 
This completes the proof of the theorem. 0 
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